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Data collection 

Bruker SMART APEX CCD area- 
detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2000) 
T^„ = 0.959, r miix = 0.983 

Refinement 

R[F 2 > 2a(F 2 )} = 0.030 

wR(F 2 ) = 0.080 

S = 1.04 

2577 reflections 

189 parameters 

1 restraint 



8023 measured reflections 
2577 independent reflections 
2483 reflections with / > 2a(I) 
R in , = 0.021 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.12 e A~ 3 

Ap mi „ = -0.14 e A~ 3 
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In the title benzoylhydrazide derivative, C 17 H 18 N 2 0, the 
dihedral angle between the benzene rings is 88.45 (8)° and 
the azomethine double bond adopts an E conformation. In the 
crystal, molecules are linked by N— H- • O and C— H- ■ O 
hydrogen bonds, forming a chain along the b axis. 

Related literature 

For the applications and biological activity of Schiff bases, see: 
Musharraf et al. (2012); Khan et al. (2012). For the crystal 
structures of related compounds, see: Taha et al. (2012a,6); 
Naz et al. (2012). 



Table 1 

Hydrogen-bond geometry (A, °). 



D- 


-H- ■ A 


D-H 


H- ■ A 


D- ■ A 


D-H-A 


Nl 


-HL4- 01' 


0.833 (15) 


2.000 (15) 


2.8150 (14) 


166.1 (14) 


C8 


-H8.4- ■ -or 


0.93 


2.52 


3.2696 (19) 


138 



Symmetry code: (i) x, y — 1, z. 



Data collection: SMART (Bruker, 2000); cell refinement: SAINT 
(Bruker, 2000); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL, PARST (Nardelli, 1995) and PLATON 
(Spek, 2009). 

The authors would like to acknowledge the Research 
Management Institute of UiTM for financial support under 
the Dana Kecemerlangan Grant Scheme [grant No. 600-RMI/ 
DANA 5/3 RIF (143/2012)]. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: IS5246). 




Experimental 

Crystal data 

C 17 H 18 N 2 0 
M r = 266.33 
Orthorhombic, Pca2 s 
a = 26.1151 (10) A 
b = 4.9484 (2) A 
c = 11.3933 (4) A 



V = 1472.33 (10) A 3 
Z = 4 

Mo Ka radiation 
li = 0.08 mm -1 
T = 273 K 

0.56 x 0.55 x 0.23 mm 
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(f)-2,4-Dimethyl-N f -(2-methylbenzylidene)benzohydrazide 

Muhammad Taha, Nor Hadiani Ismail, Faridahanim Mohd Jaafar, Khalid M. Khan and Sammer 
Yousuf 

Comment 

Benzohydrazides represents an important class of organic compounds with a wide range of biological applications 
(Musharraf et ah, 2012; Khan et ah, 2012). The title compound was obtained in continuation of our work to synthesize 
and study the biological activities of benzohydrazide derivatives. Previously, we have published crystal structures of 
many benzohydrazides derivatives with different substitution pattern on two phenyl rings (Taha et ah, 20l2a,b; Naz et ah, 
2012). In the title compound two methyl substituted phenyl rings (C1-C6 and C9-C14) are each planner with dihedral 
angle of 88.45 (8)° between them. The bond lengths and angles were found to be similar as in structurally related 
benzohydrazide derivatives (Taha et ah, 2012a, b; Naz et ah, 2012). The crystal structure stabilize by intermolecular Nl — 
HIA-Ol 1 and C8 — H8A-01 1 interactions to form a chain along the b axis (symmetry code as in Table 1). 

Experimental 

The title compound was synthesized by using (0.328 g) 2 mmol of 2,4-dimethylbenzohydrazide and (0.240 g) 2 mmol 2- 
methylbenzaldehyde as starting material under same conditions and solvents as described in our previous publications 
(Taha et ah, 20l2a,b; Naz et ah, 2012). The compound was recrystallized by dissolving in methanol to obtain colorless 
needles (0.474 g, 89% yield). All chemicals were purchased by sigma Aldrich Germany. 

Refinement 

H atoms on methyl and phenyl groups were positioned geometrically with C — H = 0.96 and 0.93 A, respectively, and 
constrained to ride on their parent atoms with C/ iS0 (H) = 1.5(y eq (C me thyi) or 1. 2 [/^(Cphmyi). A rotating group model was 
applied to the methyl groups. The H atoms on the nitrogen was located in a difference Fourier map and refined 
isotropically [N— H = 0.832 (15) A]. The Hooft y parameter was -0.3 (5). 

Computing details 

Data collection: SMART (Bruker, 2000); cell refinement: SAINT (Broker, 2000); data reduction: SAINT (Broker, 2000); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008), PARST (Nardelli, 1995) and PLATON (Spek, 2009). 
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Figure 2 

A crystal packing diagram of the title compound. Only hydrogen atoms involved in the hydrogen bonds (dashed lines) are 
shown. 
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(f)-2,4-Dimethyl-iV'-(2-methylbenzylidene)benzohydrazide 



Crystal data 

C 17 H 18 N 2 0 
M r = 266.33 
Orthorhombic, Pcal\ 
Hall symbol: P 2c -2ac 
a = 26.1151 (10) A 
b = 4.9484 (2) A 
c= 11.3933 (4) A 
V= 1472.33 (10) A 3 
Z = 4 



F(000) = 568 

D x = 1.202 MgirT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 4590 reflections 

9 = 2.4-27.4° 

/u = 0.08 mm-' 

r=273 K 

Block, colorles 

0.56 x 0.55 x 0.23 mm 



Data collection 

Broker SMART APEX CCD area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co scan 

Absorption correction: multi-scan 

(SADABS; Broker, 2000) 
T mm = 0.959, = 0.983 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F > 2<r( J F 2 )] = 0.030 

wR(F*) = 0.080 

S = 1.04 

2577 reflections 

189 parameters 

1 restraint 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 



8023 measured reflections 
2577 independent reflections 
2483 reflections with I > 2o(7) 
flint = 0.021 

$max 25.5 , $min 2.4 

h = -25— >31 
£=-5^5 
/ = -13— 13 



Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/to 2 ^ 2 ) + (0.0459P) 2 + 0.1205P] 

where P = (F a 2 + 2F, 2 )/3 
(A/ ( r) max < 0.001 
Ap max = 0.12eA- 3 
Ap min = -0.14eA- 3 

Extinction correction: SHELXTL (Sheldrick, 
2008),Fc*=kFc[l+0.001xFc 2 l 3 /sin(2<9)]- 1/4 
Extinction coefficient: 0.016 (2) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted fl-factor wR and goodness of fit S are based on F 2 , 
conventional fl-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ^(F 2 ) is used 
only for calculating fl-factors(gt) etc. and is not relevant to the choice of reflections for refinement, fl-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



X y Z E4o*/E/eq 

01 0.40241 (5) 0.5493 (2) 0.43046(18) 0.0938(6) 

Nl 0.38352 (4) 0.1086(2) 0.44326 (11) 0.0438 (3) 

H1A 0.3925 (5) -0.050(3) 0.4301 (13) 0.039(4)* 
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121.17(18) 


C13— C14— C15 


120.58 (15) 


C3— C4— C5 


123.35 (14) 


C9— CI 4— CI 5 


121.54(14) 


C3— C4— H4A 


118.3 


C14— C15— H15A 


109.5 


C5— C4— H4A 


118.3 


C14— C15— H15B 


109.5 


C4— C5— C6 


117.36(14) 


HI 5 A— CI 5— H15B 


109.5 
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C4 — C5 — C 1 7 


120.09 (15) 


p i /i pic tti r 

C14 — C15 — H15C 






1 AA C 

109.5 


C6 — C5 — C17 


122.54 (15) 


TTI f » p 1 r TTI f pi 

HI 5 A — C15 — H15C 






109.5 


CI — Co — C5 


119.67 (13) 


tti rn p 1 c tti 

H15B — CI 5 — H15C 






1 AA C 

109.5 


CI — Co — C7 


119.13 (13) 


P** ni£ TT1/^A 

C3 — C16 — H16A 






1 AA C 

109.5 


C5 — Co — C7 


121.19 (13) 


P*? ni£ TT1/^Tj 

C3 — C16 — H16B 






1 AA C 

109.5 


Ol — C7 — Nl 


122.42 (14) 


TT1 /" A P 1 f T T 1 / I~"> 

H16A — CI 6 — H16B 






109.5 


Ol — C7 — C6 


123.16 (13) 


p 1 p 1 / TT1/"P 

C3 — C16 — H16C 






1 AA C 

109.5 


N 1 — C7 — Co 


11/1 n /i i\ 
114.42 (11) 


TTI A A pi/ TTI 

H16A — C16 — H16C 






1 A A C 

109.5 


xti o pa 

N2 — C8 — C9 


120.62 (12) 


TT1 /TT) P 1 *^ TT1/1P 

H 1 6B — C 1 6 — H 1 6C 






1 AA C 

109.5 


N2 — C8 — H8A 


119.7 


C5— CI 7— H17A 






109.5 


C9 — C8 — H8A 


119.7 


C5— CI 7— H17B 






109.5 


pi a p (\ f^A A 

CIO — C9 — C14 


1 1 A "7 / 1 A \ 

119.67 (14) 


TT1 T A pn TT1*71~> 

H17A — C17 — H17B 






1 AA C 

109.5 


pin nn PO 

ci u — C9 — cs 


lz0.3z (13) 


Cj — CI / — HI /C 






1 AA C 

109.5 


p 1 /i pa p o 

C14 — C9 — C8 


120.01 (13) 


TTiTA rn tti nr^ 

H 1 7 A — C 1 7 — H 1 7C 






1 AA C 

109.5 


pi i pin pa 

Cll — CIO — C9 


111 1 A /I f\ 

121.14 (15) 


TT1TT1 pn T T 1 "7/"" 

H17B — C17 — H17C 






1 AA C 

109.5 


P"7 AT1 "\n PO 

C / — JN 1 — N2 — Co 


1 7rt 71 / 1 ,1 \ 

1 /0. / / (14) 


Cj — Co — C / — U 1 






in A ZO\ 

—49.4 (2) 


r~" el pi p^i pt 

Co — CI — C2 — C3 


-0.8 (2) 


CI — C6 — C7 — Nl 






in aa n o\ 

-49.99 (18) 


C 1 — C2 — C3 — C4 


1.3 (2) 


C5 — C6 — C7 — N 1 






130.66 (14) 


p 1 P PI p 1 /T 

C 1 — C2 — C3 — C 1 6 


— 176.88 (17) 


Nl — N2 — C8 — C9 






in/ r\'i / 1 

176.93 (12) 


PO P^ C A PC 

C2 — C3 — C4 — CD 


-1.2 (2) 


XTO PO PA p 1 A 

JN 2 — C 8 — C9 — C 1 U 






A A /T\ 

— j0.9 (z) 


p 1 /: p") p /i pc 

C 1 6 — C3 — C4 — C5 


1 A 1 / 1 

177.01 (16) 


XTn PO PA P1 A 

N 2 — C 8 — C 9 — C 1 4 






1/1A 1C /1 c\ 

149.45 (15) 


C3 — C4 — C5 — Co 


0.5 (2) 


C 1 4 — C9 — C 1 0 — C 1 1 






-0.6 (2) 


C • ~) p a p r p i ^7 

C3 — C4 — C5 — C17 


1 *70 1 A / 1 

-178.19 (16) 


C8 — C9 — C 1 0 — C 1 1 






1 7A T1 / 1 f \ 

179.71 (15) 


po pi p/; pc 
C2 — CI — Co — CD 


A A /<")\ 

0.0 (2) 


PO P1A P11 PIO 

C9 — C 1 0 — C 1 1 — C 1 2 






1.2 (3) 


C2 — CI — Co — C7 


-179.36 (14) 


C10 — Cll — C12 — C13 






-0.9 (3) 


C4 — C5 — Co — C 1 


0.16 (19) 


Cll — C12 — C13 — C14 






0.0 (3) 


cm C\ c(\ c\ 

V^l / l_/J V^O I 


1 78 77 (\ ZLN 
l/o./ / v^^v 


CM CM, C\A CQ 






VJ.O i^ZJ 


C4— C5— C6— C7 


179.50(12) 


C12— C13— C14— C15 






-177.14(17) 


CI 7— C5— C6— C7 


-1.9 (2) 


C10— C9— CI 4— C13 






-0.2 (2) 


N2— Nl— C7— 01 


-2.7 (3) 


C8— C9— CI 4— C13 






179.43 (14) 


N2— Nl— C7— C6 


177.21 (12) 


C10— C9— CI 4— C15 






177.45 (15) 


CI— C6— C7— 01 


129.9 (2) 


C8— C9— CI 4— C15 






-2.9 (2) 


Hydrogen-bond geometry (A, °) 


D—R-A 


D — H 


n-A 


D- 


■A 


D—R-A 


Nl— HU-01' 


0.833 (15) 


2.000 (15) 


2i 


5150 (14) 


166.1 (14) 


C8— H&A-OV 


0.93 


2.52 


3.2696 (19) 


138 



Symmetry code: (i) x,y-\, z. 
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